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(54) JOINING STRUCTURE OF SHEET SHAPE METALLIC MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lap joining 
structure of a sheet shape metallic material having high 
joining strength even to a shearing stress in the right- 
angled direction to the thickness direction, let alone a 
tensile stress in the width direction in placing the sheet 
shape metallic material upon another in the thickness 
direction. 

SOLUTION: The plural metallic materials 1 and 2 on 
which prepared holes 8 and 9 have been provided and 
which are plastically deformable, are placed one upon 
another in the width direction so that each prepared hole 
coincides. After forming cylindrical parts 10 for calking, 
which pierce through another metallic material 1 in the 
thickness direction on the metallic material 2 on the one 
side, positioning outermostly by erecting the base stock 
of the metallic material 2 in the positions of the prepared 
holes 8 and 9, the peripheral parts of the tip parts of 
these cylindrical parts 10 for calking, are bent in the 
diameter expansion direction so that another metallic 
material 1 positioning outermostly is wrapped, and are calked. Another metallic material 1 is held 
and fixed between the calked parts 10a of the tip parts and the metallic material 2 on the one 
side, positioning outermostly. The prepared holes 8 and 9 need not be provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While piling up two or more metal material which prepared the hole the bottom and 
which can be deformed plastically in the thickness direction so that each aforementioned **** 
may be in agreement After locating while in the maximum outside and forming the cylinder part 
for caulkings which penetrates other metal material in the thickness direction to metal material 
by starting the material of metal material in the position of a hole under the above, By making 
only incurvation attach in the diameter expansion direction so that the metal material of another 
side located in the maximum outside in the edge periphery section of this cylinder part for 
caulkings may be wrapped in Superposition junction structure of tabular metal material where 
other metal material is fastened between metal material, and while it is located in the edge 
caulking section and the aforementioned maximum outside is characterized by the bird clapper. 
[Claim 2] While piling up two or more metal material which can be deformed plastically in the 
thickness direction, without preparing a hole the bottom After forming by locating while in the 
maximum outside, breaking through the material of metal material and starting the cylinder part 
for caulkings which penetrates other metal material in the thickness direction to metal material, 
By making only incurvation attach in the diameter expansion direction so that the metal material 
of another side located in the maximum outside in the edge periphery section of this cylinder 
part for caulkings may be wrapped in Superposition junction structure of tabular metal material 
where other metal material is fastened between metal material, and while it is located in the edge 
caulking section and the aforementioned maximum outside is characterized by the bird clapper. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the superposition 
junction structure of the tabular metal material used suitable to pile up metal plates or the plate- 
like parts of the extruded material made from aluminum, and join, in order to form the body of an 
automobile etc. 
[0002] 

[Description of the Prior Art] Although the method by welding was typical as a method of piling 
up the tabular metal material of two or more sheets in the thickness direction, and joining 
certainly, distortion arose and this method had the difficulty of the intensity in a joint falling, in 
order that a member might receive a thermal effect injunction with the heat which time and 
effort produces in this top in the case of welding. 

[0003] Then, using a rivet as what piles up tabular metal material in the thickness direction, and 
is joined, without being based on welding, or forming a crevice (21a) in the junction part of a 
metal plate (21) from the former, as while shows drawin g 3 , and forming in the junction part of 
the metal plate (22) of another side the heights (22a) which suit the aforementioned crevice, 
inserting them in and joining is performed. 
[0004] 

[Problem(s) to be Solved by the Invention] however — although a bonding strength is [ as 
opposed to / the pull strength of the thickness direction (shaft orientations of a rivet) / by 
junction by the former rivet ] high — a rivet — since the hole is prepared a little more greatly 
than the diameter of a rivet so that a rivet can insert in smoothly — a rivet and a rivet — 
backlash arose between holes and there was a fault that it was inferior to the bonding strength 
of metal material to the shearing force of the thickness direction and a right-angled direction 
[0005] Moreover, since it was not easy to make [ many ] the amount of interlocking between the 
concavo-convex sections of both metal plates in the case of the method shown in latter drawing 
3 , when the pull strength of the thickness direction was added, there was a fault of escaping 
simply and separating. 

[0006] This invention is made in view of such a technical background, and when you pile up 
tabular metal material in the thickness direction and you join, let it be a technical problem for the 
tensile force of the thickness direction to offer the superposition junction structure of the 
tabular metal material which has a high bonding strength also to the shearing force of the 
thickness direction and a right-angled direction from the first. 
[0007] 

[Means for Solving the Problem] While the above-mentioned technical problem piles up two or 
more metal material which prepared the hole the bottom and which can be deformed plastically in 
the thickness direction so that each aforementioned **** may be in agreement After locating 
while in the maximum outside and forming the cylinder part for caulkings which penetrates other 
metal material in the thickness direction to metal material by starting the material of metal 
material in the position of a hole under the above, By making only incurvation attach in the 
diameter expansion direction so that the metal material of another side located in the maximum 
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outside in the edge periphery section of this cylinder part for caulkings may be wrapped in The 
superposition junction structure of tabular metal material where other metal material is fastened 
between metal material, and while it is located in the edge caulking section and the 
aforementioned maximum outside is characterized by the bird clapper is solved. 
[0008] By making only incurvation attach in the diameter expansion direction so that the metal 
material of another side located in the maximum outside in the edge periphery section of the 
cylinder part for caulkings may be wrapped in according to this structure While is located in the 
maximum outside, since other metal material is fastened between metal material and the edge 
caulking section of the cylinder part for caulkings, the tensile force of the thickness direction 
does not have backlash and ablation to the shearing force of the thickness direction and a right- 
angled direction from the first, and a high bonding strength is obtained. 

[0009] Formation of the cylinder part for caulkings should just be based on burring, and making 
only incurvation attach in the diameter expansion direction so that the metal material of another 
side located in the maximum outside in the edge periphery section of the cylinder part for 
caulkings may be wrapped in should just perform it with a press. 

[0010] And since the formation position of the cylinder part for caulkings is beforehand 
determined while formation of the cylinder part for caulkings becomes easy by formation of a 
hole the bottom, since it carries out in the position of a hole under the above where each metal 
material is piled up so that a hole may be in agreement the bottom which prepared formation of 
the cylinder part for caulkings in each metal material, the selection work of a junction position 
becomes easy. In addition, the bottom, a hole may be beforehand formed to each metal material 
before superposition, and may be performed in package in the state where it piled up. 
[001 1] Moreover, while the above-mentioned technical problem piles up two or more metal 
material which can be deformed plastically in the thickness direction, without preparing a hole 
the bottom After forming by locating while in the maximum outside, breaking through the material 
of metal material and starting the cylinder part for caulkings which penetrates other metal 
material in the thickness direction to metal material, By making only incurvation attach in the 
diameter expansion direction so that the metal material of another side located in the maximum 
outside in the edge periphery section of this cylinder part for caulkings may be wrapped in The 
superposition junction structure of tabular metal material where other metal material is fastened 
between metal material, and while it is located in the edge caulking section and the 
aforementioned maximum outside is characterized by the bird clapper is also solved. 
[0012] By making only incurvation attach in the diameter expansion direction so that the metal 
material of another side located in the maximum outside in the edge periphery section of the 
cylinder part for caulkings may be wrapped in like the above according to this structure While is 
located in the maximum outside, since other metal material is fastened between metal material 
and the edge caulking section of the cylinder part for caulkings, the tensile force of the thickness 
direction does not have backlash and ablation to the shearing force of the thickness direction 
and a right-angled direction from the first, and a high bonding strength is obtained. 
[0013] And since formation of the cylinder part for caulkings is performed in the state where it 
piled up without preparing a hole in each metal material the bottom, while being able to save the 
time and effort which forms a hole the bottom, it can move arbitrarily, the formation position, i.e., 
the junction position, of the cylinder part for caulkings, or can increase. 

[0014] In addition, formation of the cylinder part for caulkings should just be too based on burring 
etc., and making only incurvation attach in the diameter expansion direction so that the metal 
material of another side located in the maximum outside in the edge periphery section of the 
cylinder part for caulkings may be wrapped in should just perform it with a press 
[0015] 

[Embodiments of the Invention] Next, 1 operation gestalt of this invention is explained taking the 
case of the case where the sheet metal made from aluminum of two sheets is joined 
[0016] DrawingJL shows the 1st operation gestalt. In drawing 1 (a), (1) and (2) are sheet metal 
made from aluminum of two upper and lower sides which piles up the end section of the length 
direction mutually and is joined, and a hole (8) and (9) are drilled in the junction part of the sheet 
metal made from these aluminum (1), and (2) under Doshisha University which consists of a 
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circular stoma. This the bottom, although a hole (8) and (9) are formed to each sheet metal 
before the superposition of sheet metal (1) and (2), after piling up, they may form a hole the 
bottom simultaneously. 

[001 7] and it is shown in drawing j, (b) — as — the upper and lower sides — lower — a hole (8) 
and (9) — about — top sheet metal (1) and bottom sheet metal (2) are piled up so that I may do 
one 

[0018] Next, as shown in drawin gj, (c), the periphery section of a hole (8) and (9) is started up 
the bottom by carrying out burring fabrication upwards from the lower part of bottom sheet 
metal (2). the state where the cylinder part for caulkings (10) of the shape of a cylinder which 
consists of a material of bottom sheet metal (2) penetrated by this exceeding the thickness of 
top sheet metal (1) — and it is formed in the state where the cylinder part (1 1) which consists 
of a material of top sheet metal (1) existed outside 

[001 9] Next, as shown in drawingj, (d), press working of sheet metal for only flexion deformity 
making the cylinder part for caulkings (10) attach is performed to both piled-up sheet metal (1) 
and (2). That is, while arranging the dice (6) which has a crevice (6a) in the center of the upper 
surface to the both sheet metal (1) and (2) down side so that the aforementioned crevice (6a) 
may be located under the cylinder part for caulkings (10), the punch (7) which has pillar-like 
heights (7a) in the center of an inferior surface of tongue is arranged above the cylinder part for 
caulkings (10). In addition, the outer diameter of the heights (7a) of punch (7) is slightly set up 
small rather than the bore of the crevice (6a) of a dice (6). and the aforementioned punch (7) is 
moved forward in the downward direction — making — the heights (7a) — the hole of the 
aforementioned cylinder part for caulkings (10) — punch (7) is dropped further, making the 
crevice (6a) of the aforementioned dice (6) carry out penetration guidance of the nose of cam of 
heights (7a), while inserting from the upper part inside In addition, the outer diameter of the 
heights (7a) of punch (7) it sets up greatly slightly rather than the bore of the cylinder part for 
caulkings (10) — having — **** — these heights (7a) — the hole of the cylinder part for 
caulkings (10), when it inserts inside It is constituted so that diameter expansion deformation of 
the cylinder part for caulkings (10) may be carried out and the adhesion force of the cylinder 
part for caulkings (10) and the cylinder part (11) of top sheet metal (1) may be increased 
[0020] bottom sheet metal [ the cylinder part (1 1) of top sheet metal (1), and ] (2) go away by 
descent of punch (7) — making — business — in the edge periphery section of a cylinder part 
(10) A pressure is applied in accordance with the curve configuration of the shoulder (7b) 
following the end face section of punch heights (7a). with this pressure the edge periphery 
section of the cylinder part for caulkings (10) After being crooked on the direction outside of a 
path so that the cylinder part (11) of top sheet metal (1) may be wrapped in, ****** (1 1) is 
involved in soon and a pressure welding is carried out densely. 

[0021] In this way, the edge caulking section (10a) caulking **** annular in the edge periphery 
section of the aforementioned cylinder part for caulkings (10) is formed, and fastening fixation of 
the cylinder part flection (11a) of top sheet metal (1) is carried out at a perimeter over this edge 
caulking section (10a) and bottom sheet metal (2). Therefore, it becomes what held sufficient 
bonding strength from the first not to produce backlash also to any of the tensile force of the 
direction which tears off sheet metal in the thickness direction, and the shearing force of the 
thickness direction and the direction (the direction of a flat surface of sheet metal) which 
intersects perpendicularly. 

[0022] each **** (8) prepared in both sheet metal (1) and (2) with this operation gestalt and (9) 
said -- although considered as the **** thing, it is good also as a different diameter thing [ in 
addition, ] for example, bottom sheet metal (2) — lower — the diameter of a hole (9) — top 
sheet metal (1) — lower — if it forms small moderately from the diameter of a hole (8). a gap of 
the direction of a flat surface of the vertical sheet metal (1) in the caulking section and (2) can 
be lessened 

[0023] Moreover, since burring is simultaneously performed where vertical sheet metal is piled 
up, even if the position of a hole (8) and (9) shifts a little under each sheet metal, this gap can be 
permitted, and positive junction is attained. 

[0024] Drawing_2 shows the operation form of further others of this invention. 
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[0025] With this operation gestalt, the vertical sheet metal made from aluminum (1) and (2) are 
piled up without opening a hole the bottom, and it joins. 

[0026] First, as shown in drawing 2 (a), after piling up both sheet metal (1) and (2) in the mode 
which a mutual field sticks, as shown in drawing 2 (b) By receiving above both sheet metal (1) 
and (2), while arranging the punch for punching (13) caudad, a dice (12) A pressure is applied in 
accordance with the curve configuration of the corner (12a) of a dice (12), and the periphery 
section of the hole is started up and started at the same time it advances the punch for 
punching (13) upwards from a lower part and breaks through and punches sheet metal (1) and 
(2). the state where the cylinder part for caulkings (15) of the shape of a cylinder which consists 
of a material of bottom sheet metal (2) penetrated by this exceeding the thickness of top sheet 
metal (1) — and it is formed in the state where the cylinder part (16) which consists of a 
material of top sheet metal (1) existed outside 

[0027] And as shown in drawing 2 (c), press working of sheet metal for only flexion deformity 
making the cylinder part for caulkings (15) attach is performed to both piled-up sheet metal (1) 
and (2). The same procedure as having received and having been shown [ which was shown in 
drawin g 1 ] in drawin g 1 using a dice (6) and the punch for pressurization (7) performs press 
working of sheet metal, namely, the aforementioned punch (7) is moved forward in the downward 
direction — making — the heights (7a) — the hole of the aforementioned cylinder part for 
caulkings (15) — punch (7) is dropped further, making the crevice (6a) of the aforementioned 
dice (6) carry out penetration guidance of the nose of cam of heights (7a), while inserting from 
the upper part inside In addition, the outer diameter of the heights (7a) of punch (7) it sets up 
greatly slightly rather than the bore of the cylinder part for caulkings (15) — having — **** — 
these heights (7a) — the hole of the cylinder part for caulkings (15), when it inserts inside It is 
constituted so that diameter expansion deformation of the cylinder part for caulkings (15) may 
be carried out and the adhesion force of the cylinder part for caulkings (15) and the cylinder part 
(16) of top sheet metal (1) may be increased. 

[0028] bottom sheet metal [ the cylinder part (16) of top sheet metal (1), and ] (2) go away by 
descent of punch (7) — making — business — in the edge periphery section of a cylinder part 
(15) A pressure is applied in accordance with the curve configuration of the shoulder (7b) 
following the end face section of punch heights (7a). with this pressure the edge periphery 
section of the cylinder part for caulkings (1 5) After being crooked on the direction outside of a 
path so that the cylinder part (16) of top sheet metal (1) may be wrapped in, ****** (16) is 
involved in soon and a pressure welding is carried out densely. 

[0029] In this way, the edge caulking section (15a) caulking **** annular in the edge periphery 
section of the aforementioned cylinder part for caulkings (15) is formed, and fastening fixation of 
the cylinder part flection (16a) of top sheet metal (1) is carried out at a perimeter over this edge 
caulking section (15a) and bottom sheet metal (2). Therefore, it becomes what held sufficient 
bonding strength from the first not to produce backlash also to any of the tensile force of the 
direction which tears off sheet metal in the thickness direction, and the shearing force of the 
thickness direction and the direction (the direction of a flat surface of sheet metal) which 
intersects perpendicularly. 

[0030] thus — according to the junction structure concerning this operation gestalt — lower — 
since a hole becomes unnecessary — lower — a hole — a formation process becoming 
unnecessary and reducing the number of processes can move a junction position arbitrarily with 
****, or it can increase 

[0031] Although the operation gestalt of this invention was explained above, this invention is not 
limited to these operation gestalt. For example, although the sheet metal made from aluminum 
shall be joined, it is applicable also to junction of other metal material other than aluminum, and 
when a part piles up the metal material which became a tabular in a part for the plate-like part 
and joins, you may apply. Moreover, the superposition number of sheets of metal material is not 
limited to two sheets, and may join three or more sheets in piles. 
[0032] 

[Effect of the Invention] According to the junction structure concerning a claim 1 and a claim 2, 
from the first, that it can prevent that backlash arises to the tensile force of the thickness 
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direction of metal material and the shearing force of the thickness direction and the direction 

which intersects perpendicularly can prevent the ablation and the gap between metal material, 

and it can make with the very high junction structure of a bonding strength. Moreover, since the 

junction structure is simple, it can do ** which joins a metal plate by easy work. 

[0033] Furthermore, since the material of the metal material itself is used without needing a 

member for junction like a rivet for junction separately, it is a low cost, and ends and is 

economical. 

[0034] In addition, with the junction structure concerning a claim 1 , where each metal material is 
piled up so that a hole may be in agreement the bottom which prepared formation of the cylinder 
part for caulkings in each metal material Since the formation position of the cylinder part for 
caulkings is beforehand determined while being able to form the cylinder part for caulkings easily 
by formation of a hole the bottom, since it carries out in the position of a hole under the above, 
it is effective in it becoming easy selection work [ the formation position of the cylinder part for 
caulkings, i.e., a junction position, ]. 

[0035] On the other hand, since it carries out in the state where it piled up without preparing 
[ formation of the cylinder part for caulkings ] a hole for each metal material the bottom, while 
being able to save the time and effort which forms a hole the bottom according to the junction 
structure concerning a claim 2, there is an effect which can move a junction position arbitrarily 
or can be increased. 



[Translation done.] 
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